The word topical dosage forms encompass dosage forms applied on the surface of the skin, nail, mucous membranes, and eye. Topical dosage forms are being preferred over other dosage forms as they provide local therapeutic effect when applied on the skin or mucous membranes (1) . All these biological barriers are formidable and resist penetration of most of the drug molecules except a few which possess desirable physicochemical characteristics favoring penetration. Therefore, approaches to enhance drug delivery across biological barriers using passive and active transport is of interest to researchers to develop novel modalities of topical treatment of skin diseases and systemic disorders.
In the case of dermal delivery, stratum corneum, the outermost layer of the skin is tightly packed with keratinfilled cells, and the intercellular space is filled with saturated lipids, cholesterol, and fatty acids (2) . The stratum corneum acts as a barrier to hydrophilic drugs and macromolecules. On the other hand, lipophilic drugs can penetrate the skin through partitioning into the intercellular lipids and via the transcellular route. Human skin comprises of hair follicles and sweat glands. In the case of topical delivery systems, percutaneous absorption of drug molecules is pivotal as the drug must be absorbed to an optimum concentration to maintain its therapeutic levels throughout their use (3) . Drugs that are extremely hydrophilic or lipophilic would be poorly permeable across the skin. Drugs that are soluble in both aqueous and lipid phases only would be able to penetrate the skin (4) .
In order to assist the passage of drug molecules through the stratum corneum, various transdermal permeation enhancers have been explored extensively. The chemicals that enhance skin permeability include various terpenes, pyrrolidones, fatty acids, fatty alcohols, surfactants, alcohols, glycols, and urea (5) . Chemical permeation enhancers have been used to enhance the permeability of poorly permeable molecules through the biological barriers to (6) . The chemical penetration enhancers may act via disruption of the lipids present in the stratum corneum, interaction with intercellular proteins, or via an improved partitioning of the drug into the stratum corneum. But chemical permeation enhancers have limited efficiency in enhancing the delivery of molecules which are required in huge doses to elicit pharmacological activity. They are also poorly efficient in enhancing the permeability of the barriers to macromolecules. Hence, exploring chemicals that can safely enhance permeability of a drug is still an interesting area of transdermal drug delivery research.
When macromolecules and biologicals need to be delivered into the skin, physical permeation enhancement techniques have been used. For example, iontophoresis across the cornea, skin, and nail has enhanced the delivery of therapeutic molecules that are required in large doses (transdermal delivery of sumatriptan for the treatment of migraine) and larger therapeutic molecules (hormones, peptide therapeutic agents). Treatment of skin disorders such as skin cancer, psoriasis, and dermatitis would be beneficial by using iontophoretic delivery of drugs (7) . Likewise, researchers have investigated the use of magnetic field as a potential tool for delivery of molecules, called magnetophoresis. This technique applies magnetic field as an external driving force that enhances drug delivery across the skin (8) . Another physical penetration enhancement technique is electroporation which involves the application of short, high voltage pulses to the skin. The electroporation technique forms small pores in the barrier leading to the delivery of larger molecules. Larger macromolecules including vaccines, insulin, oligonucleotides, and microparticles have been delivered using electroporation technique (9) . For the last two decades, microneedle technique has been extensively investigated for transdermal delivery. It has been one of the most promising methods of delivery of drugs across the skin and mucous membrane (10) . These microneedles overcome the top layer barrier of biological membranes and deliver the therapeutic agents close to the vicinity of the blood vessels located in the deeper layers. Using microneedles for transdermal delivery is minimally invasive, patient compliant, simple to use, and has huge commercial viability.
Transdermal delivery of drugs is well recognized despite its limitations. Transdermal delivery allows for a controlled delivery with minimal side effects, increased efficiency, and maintenance of a therapeutic dose throughout topical administration. The objective of this issue is to focus on advances in the topical delivery of drugs using various approaches and evaluation of topical dosage forms for their quality and performance attributes.
